From the commercial extract of the leaves of Stevia rebaudiana, two additional new diterpenoid glycosides were isolated and their structures were characterized as 13-[(2-O-β-D-glucopyranosyl-3-O-β-D-xylopyranosyl-β-D-glucopyranosyl)oxy] ent-kaur-16-en-19-oic acid β-Dglucopyranosyl ester (1) and 13-[(2-O-β-D-xylopyranosyl-β-D-glucopyranosyl)oxy] ent-kaur-16-en-19-oic acid β-D-glucopyranosyl ester (2) on the basis of extensive spectral data (NMR and MS) and chemical studies.
In our continuing research to find minor diterpene glycosides from the commercial extracts of S. rebaudiana from various suppliers around the World, we have obtained two new additional diterpene glycosides from the crude extract of the leaves of S. rebaudiana from Pure Circle, Malaysia (SG 95). This paper describes the isolation and structure elucidation of the new diterpene glycosides (1-2) from SG 95 on the basis of extensive spectroscopic and chemical studies.
Compound 1 was isolated as a colorless oil and its molecular formula has been deduced as C 43 H 68 O 22 on the basis of its positive ESI TOF (time of flight) mass spectrum which showed an [M+H] + ion at m/z 937.4328 together with [M+NH 4 ] + and [M+Na] + adducts at m/z 954.4587 and 959.4176, respectively, which was supported by the 13 C NMR spectral data. The 1 H NMR spectrum of 1 showed the presence of two methyl singlets at δ 1.00 and 1.21, two olefinic protons as singlets at δ 4.82 and 5.11 of an exocyclic double bond, nine methylene and two methine protons between δ 0.85-2.27 characteristic for the ent-kaurane diterpenoids isolated earlier from the genus Stevia [4] [5] [6] [7] . The basic skeleton of kaurane diterpenoids was supported by COSY (H-1/H-2; H-2/H-3; H-5/H-6; H-6/H-7; H-9/H-11; H-11/H-12) and HMBC (H-1/C-2, C-10; H-3/C-1, C-2, C-4, C-5, C-18, C-19; H-5/C-4, C-6, C-7, C-9, C-10, C-18, C-19, C-20; H-9/C-8, C-10, C-11, C-12, C-14, C-15; H-14/C-8, C-9, C-13, C-15, C-16 and H-17/C-13, C-15, C-16) correlations. The fragment ions observed at m/z 775, 613, 481 and 319 in the positive ESI mode MS/MS spectrum of 1 indicating the presence of four sugars by successive loss of two hexoses, a pentose and another hexose moiety respectively. This was further supported by the 1 H NMR spectrum of 1 which showed the presence of four anomeric protons at δ 4.59, 4.61, 4.63 and 5.34. Enzymatic hydrolysis of 1 furnished an aglycone which was identified as steviol (4) by comparison of 1 H NMR [8] . Acid hydrolysis of 1 with 5% H 2 SO 4 afforded glucose and xylose which were identified by direct comparison with authentic samples [9] [10] [11] ; confirming the presence of three glucose and one xylose moieties in its structure. The 13 C NMR values for all the carbons were assigned on the basis of HSQC and HMBC correlations (Tables 1 and 2). A close comparison of the NMR spectral data of 1 with stevioside (3) suggested that it is also a steviol glycoside having three sugar units of which two glucose residues are attached to the C-13 hydroxyl as 2-substituted β-Dglucobiosyl and another glucosyl moiety in the form of an ester at C-19 leaving the assignment of the additional xylosyl moiety. This was supported by the HMBC correlations: H-1′/C-19, C-2′, C-3′; H-2′′/C-1′′, C-3′′, C-1′′′; H-1′′′/C-2′′, C-2′′′, C-3′′′. Thus, by keeping the three glucose molecules (sugars I-III) in 1 as in 3 together with the observation of the downfield shift of the proton and carbon NMR values of C-3′′ suggested the possible placement of the additional xylose moiety at this position. This was supported from the key HMBC correlations as shown in Figure 2 .
The stereochemistry of the two sugars was identified as D-glucose and D-xylose by preparing their corresponding thiocarbamoyl-thiazolidine carboxylate derivatives with L-cysteine methyl ester and O-tolyl isothiocyanate, and in comparison of their retention times with the standard sugars as described in the literature [12] . The large coupling constants observed for the four anomeric protons at δ 4.59 (d, J=7.8 Hz), 4.61 (d, J=7.8 Hz), 4.63 (d, J=7.8 Hz), and 5.34 (d, J=8.2 Hz) suggested the β-orientation as reported for steviol glycosides [5] [6] [7] [8] [9] . Based on the results from chemical and spectral studies, 1 was assigned as 13-
The molecular formula of compound 2 was established as C 37 H 58 O 17 from its [M+H] + ion at m/z 775.3775 together with [M+NH 4 ] + and [M+Na] + adducts at m/z 792.4037 and 797.3595, respectively in the positive ESI TOF mass spectrum; this was supported by the 13 C NMR spectral data. The 1 H NMR spectrum of 2 showed the presence of two methyl singlets at δ 0.98 and 1.20, nine methylene and two methine protons between δ 0.85-2.30, two protons as singlets at δ 4.83 and 5.18 of an exocyclic double bond; similar to 1. The 1 H NMR of 1 also showed the presence of three anomeric protons as doublets at δ 4.46 (J=7.4 Hz), 4.58 (J=8.2 Hz), and 5.37 (J=8.2 Hz), suggesting the presence three sugar residues in its structure. The ESI MS/MS of the [M+H] + ion of 2 showed fragmented ions at m/z 613, 481 and 319 corresponding to the successive loss of a hexose, a pentose and another hexose further supported the three sugar moieties in its structure. Enzymatic hydrolysis of 2 furnished 4. Acid hydrolysis of 2 afforded two sugar molecules that were identified by direct comparison with authentic samples as glucose and xylose [9] [10] [11] . The NMR values for all the protons and carbons were assigned on the basis of HSQC and HMBC correlations ( Tables 1 and 2 ). The NMR data for 2 were very similar to 3, except the absence of oxymethylene group at C-5′′′ position. This was supported by the key HMBC correlations as shown in Figure 3 . The large coupling constants observed for the three sugar anomeric protons suggested their β-orientation and the stereochemistry of the two sugars was identified as D-glucose and D-xylose, similar to 1. Thus, the structure Minor diterpene glycosides from Stevia rebaudiana Natural Product Communications Vol. 6 (8) 2011 1061 
13-[(2-O-β-D-glucopyranosyl-3-O-β-D-xylopyranosyl-β-D-glucopyranosyl)oxy] ent-kaur-16-en-19-oic acid β-D-

Enzymatic hydrolysis of 1:
A solution of 1 (500 g) was dissolved in 5 mL of 0.1 M sodium acetate buffer, pH 4.5 and crude pectinase from Aspergillus niger (100 uL, Sigma-Aldrich, P2736) was added. The mixture was stirred at 50 o C for 48 hr. The product precipitated out during the reaction was filtered and then crystallized from methanol (MeOH). The resulting steviol (4, 73 g) was identical to an authentic sample by TLC and 1 H NMR [8] .
Acid hydrolysis of 1:
To a solution of 1 (250 μg) in MeOH (1 mL) was added 1 mL of 5% H 2 SO 4 and the mixture was refluxed for 8 hours. The reaction mixture was then neutralized with saturated sodium carbonate and extracted with ethyl acetate (EtOAc) (2 x 5 mL) to give an aqueous fraction containing sugars and an EtOAc fraction containing the aglycone part. The aqueous phase was concentrated and compared with standard sugars using the TLC systems EtOAc/n-butanol/water (2:7:1) and CH 2 Cl 2 /MeOH/water (10:6:1) [9] [10] [11] ; the two sugars were identified as xylose and glucose.
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Determination of the configuration of sugars in 1:
Compound 1 (500 g) was hydrolyzed with 0.5 M HCl (0.5 mL) for 1.5 h. After cooling, the mixture was passed through an Amberlite IRA400 column and the eluate was lyophilized. The residue was dissolved in pyridine (0.25 mL) and heated with L-cysteine methyl ester HCl (2.5 mg) at 60ºC for 1.5 h, and then O-tolyl isothiocyanate (12.5 uL) was added to the mixture and heated at 60ºC for an additional 1.5 h. The reaction mixture was analyzed by HPLC: column Phenomenex Luna C18, 150 x 4.6 mm (5 u); 25% acetonitrile-0.2% TFA water, 1 mL/min; UV detection at 250 nm. The sugars were identified as D-glucose (tR, 12.26 min) and D-xylose (tR, 14.12 min) [authentic samples, D-glucose (tR, 12.35) and L-glucose (tR, 11.12 min); D-xylose (tR, 14.23) and L-xylose (tR, 13.06 min) [12] . (2) 
13-[(2-O--D-xylopyranosyl--D-glucopyranosyl)oxy] ent-kaur-16-en-19-oic acid β-D-glucopyranosyl ester
Enzymatic hydrolysis of 2:
Hydrolysis of 2 (500 μg) as described above furnished 4 (84 g).
Acid hydrolysis of 2:
Hydrolysis of 2 (250 μg) as described above furnished two sugars which were identified as xylose and glucose.
Determination of the configuration of sugars in 2:
Hydrolysis of 2 (500 g) as described above confirmed the sugars as D-xylose and D-glucose.
